INTRODUCTION: eHealth applications are numerous: electronic health records, evidence-based practice, delivering care from a distance, patient self-care, epidemiological research, healthcare management activities etc. However, the effective provision of healthcare as appropriate for the eHealth environment, needs not only suitable buildings and modern medical equipment, it also needs adequately trained healthcare staff.
INTRODUCTION
eHealth has been defined in 2001 by Eysenbach as "an emerging field in the intersection of medical informatics, public health and business, referring to health services and information delivered or enhanced through the Internet and other related technologies." (1) . Claudia Pagliari and colleagues extended this definition, including human and organizational factors as "e-health is an emerging field of medical informatics, referring to the organization and delivery of health services and information using the Internet and related technologies. In a broader sense, the term characterizes not only a technical development, but also a new way of working, an attitude, and a commitment for networked, global thinking, to improve health care locally, regionally, and worldwide by using information and communication technology" (2) eHealth applications are numerous. They can be used for storing, managing and sharing data i.e. health information exchange and interoperability, electronic health records, computer-assisted history taking systems (3), computerized physician order entry (CPOE) (4, 5) , support of the everyday medical practice, management of individual patients. eHealth applications can also be used to support clinical decision making, i.e. computerized decision support systems (CDSS) (6, 7, 8) , ePrescribing (9, 10) , epidemiological research and healthcare management activities (11, 12) . eHealth applications can also be used for delivering expert professional or consumer care remotely, i.e. telehealthcare and telemedicine (13) .
The issue of eHealth remains open and much more important with the implementation of eEurope 2005 Action Plan -an information society for all, followed by the i2010 Digital Agenda for Europe (14) -one of the seven flagship initiatives of the Europe 2020 Strategy, set out to define the key enabling role that the use of information and communication technologies will have to play if Europe wants to succeed in its ambitions for 2020.
Communication of medical and health information between healthcare providers is vital to improve continuity of care. Paper-based health records are generally considered to be inadequate in an eHealth environment (15, 16) . However, the effective provision of healthcare as appropriate for the eHealth environment, needs not only suitable buildings and modern medical equipment, it also needs adequately trained healthcare staff (17, 18, 19) . To face the challenges of eHealth, Bulgarian physicians should be adequately educated and prepared to face the challenges of eHealth.
The aim of this study is to assess the readiness and the willingness of the Bulgarian physicians to work in an eHealth environment, and to give a reason for their still present necessity of education in biomedical and health informatics.
MATERIALS AND METHODS
An enquiry comprising 33 questions (1 rank scaled with 5 levels of the scale and 32 questions with standardized answers) was used. The data was processed by means of IBM SPSS and STATISTICA.
Responders of the study are physicians from five regional and university hospitals in the Northeastern region of Bulgaria (Varna, Shumen, Dobrich), who are employed in the hospitals during the period November -December, 2013. The number of the participants in the study is 271. The response rate is 82.15% (330 enquiries were sent, 271 were filled out and returned).
The study covers 10.98% of all physicians in the region. The structure of the sample correlates with the structure of all clinicians by specialization in Bulgaria (Wilcoxon Signed Ranks Test: z=-2.934, Asymp. Sig. (2-tailed) = 0.003).
In this paper, the following signs will be discussed: attitude of the clinicians to information technologies (IT), including: necessity of computers in the daily medical practice, experience and readiness to use computers, necessity of and willingness for adequate education and training to use computers, attitude to the organization and use of electronic health/ medical records, attitude to security, privacy, confidentiality and legal issues, standardization of medical data presentation, and attitude to eHealth. Some of the results are compared to the results of a similar study carried out in 1999 (20) .
RESULTS

Characteristics of the Sample
The distribution of the respondents by gender is 46.9% male and 53.1% female. The largest group is that of physicians aged 50-54 years (17.71%), followed by the age group of 40-44 years (15.5%) and the smallest is 60 and above 60 years (4.43%). The young specialists (younger than 30 years) are 9.96%. The other age groups are almost equal (between 13 and 14%).
About half of the respondents are from the two university hospitals in Varna (29.15% from St. Marina hospital and 26.57% from St. Anna hospital). The structure of the sample correlates with the structure of all clinicians in the towns in the Northeastern region as reported by the National Statistics (r=0.999, p=0.003). The structure of the specialties of the physicians in the sample correlates with the structure of all physicians by specialty: internal medicine -21.77%, surgery -21.4% and pediatrics -10.33%; (z=-2.934, Asymp.Sig (2-tailed) = 0.003).
Attitude of the Physicians to IT In this case IT is limited to computers and computer skills. This is of great importance for the proper assessment of the required level of education and training. Only 3% of the physicians have a negative attitude to IT or are afraid of it. The other 97% have a positive attitude to IT.
Necessity of Computers in the Daily Medical Practice
The majority of the respondents (91.9%) recognize the necessity of using computers in the daily medical practice. Only 8.1% of the respondents do not understand the advantages of the computerization of the medical practice. No statistically significant relation was found between the necessity of using computers in the daily medical practice and the gender, age, place of work and specialty of the respondents.
Experience and Training to Use Computers
The majority of the physicians (84.1%) use personally a computer in their daily work (24.4% have a personal computer, 6.3% use their own computer, and 57.2% use a computer available in the clinic) and 15.9% do not use a computer (12.2% do not have one, 1.1% do not know how to use it, 1.1% do not want to use a computer and 1.5% do not think that they need a computer).
While in the 1999 study 67.97% of the respondents didn't use a computer in their daily medical activities because they didn't have one, in 2013 only 12.2% didn't have a computer. However, 57.2% use a computer available in the clinic, i.e. the issue of lack of computers still remains unresolved.
Concerning the self-evaluation of their experience in using computers, 72% declared a very good (25.83%) or sufficient (46.13%) experience in using Internet. About two-thirds (64.21%) declared very good (21.77%) or sufficient (42.44%) experience in using wordprocessing and electronic tables. Very good (12.92%) or sufficient (29.15%) experience in using medical information systems and data bases was declared by 42.07% and very good (11.07%) or sufficient (35.42%) experience in using specialized software was declared by 46.49% of the respondents. The respondents declared very little or no experience in using graphics (46.86%) and statistical software (58.71%), (Figure 1 
Willingness and Necessity for Additional Education
Although 77.49% of the respondents declared that their experience in using computers is adequate, the need for additional education and training in using computers was declared by 63.5% of them. Compared to the results of the 1999 study, the proportion of the respondents that declared adequate experience in using computers increased about four times, from 19.6% to 77.49% (Figure 2) .
Additional education in wordprocessing and electronic tables need 26.57%, in databases and MIS -37.64%, in graphics software -40.59%, in statistical software -47.98% and in specialized software -48.34%. Only 11.82% declared the need of additional education in using Internet (Figure 3 ).
The proportion of those who recognize that they are not adequately prepared to use computers is quite large (22.51%). However, this can be considered as a recognized necessity for additional education. The greatest need for additional education is in using specialized software and statistical software.
The majority of the participants (86%) wish to personally use computers in their daily practice. This correlates with the demonstrated high relative ratio of clinicians with positive attitude to IT. Relatively high (14%) is the ratio of those, who do not wish to personally use computers. However, only 38.4% of the physicians wish to enter patient data in a computer by themselves, 35.1% claim that this is not their obligation and 15.1% do not have the appropriate software.
Compared to the results of the 1999 study, twice as less physicians wish to enter patient data in a computer by themselves (38.4% vs 76.6% in 1999) in spite of the improved computer skills (11.7% vs 84.1%) and the higher use of computers in the daily medical practice (84.5% vs 18.7%) (Figure 4) .
Regardless of the computer skills, the willingness to be educated and use computers, 77.1% of the respondents consider that a specialized education in health informatics, is needed for the medical professionals.
Attitude to the Organization and Use of Electronic Health/Medical Records
Although 61.1% of the respondents do not use computers for entering (organizing) patient data, 90.4% recognize the need for electronic patient records.
About half of the respondents (52.4%) state that they do not have an electronic health record system in their clinic. This is a matter of health policy, which needs to be solved on a national level. Only 13.7% use such a system in their clinic. The rest of them use a similar system only for certain characteristics: lab results -30.6%, current episode of care -3.3%, etc. This, however, is a characteristic of the hospital information system.
About half of the physicians (46.1%) would use an electronic health record system if they have adequate software, yet, about one third of them (28.4%) would use such a system only if they are forced do that. Another 25.5% would use such a system if they are provided with adequate software for free. Notwithstanding the unexpected answers, considering the use of electronic health records, the majority of the clinicians (90%) claim the necessity of unified criteria for the organization, the structure and the content of the electronic records.
Attitude to Security, Privacy, Confidentiality and Legal Issues Privacy, security and confidentiality of medical data are issues of great importance all over the world. The fact that 57.6% of the respondents are not acquainted with the legal issues and the measures for privacy and security of medical data actually confirms that there are not such issues. This is major negligence in our social legislation which will be aggravated with the implementation of eHealth. As for those who claim that they are acquainted with the legal issues for medical data security (42.4%), our guess is that they have the Hippocratic Oath in mind or the Personal Data Security Act (which does not mention electronically stored medical data). Only 11.4% consider that we have the proper legislative acts concerning electronically stored medical data.
However, the majority (85.6%) consider that privacy and confidentiality of medical data should be secured and special measures are needed. It should be noted that 14.4% of the respondents consider that no such measures are needed. This is almost twice as high compared to the 1999 study (8.2%). Again, this puts forward the issue of the proper education of the medical professionals in health and medical informatics.
Standardization of Medical Data Presentation
The practice and the future implementation of eHealth will require that physicians should know the different standards that will allow the unified presentation of electronically stored medical data. Again, this is an issue of the national health policy which is somehow neglected. Almost one-third of the participants in the study (30.4%) do not use other classification beside ICD-10. Another 6.64% use DICOM, generally used for medical images by surgeons and radiologists. About 3% use their own classification system which is somehow inappropriate. The strange thing is that 19.9% use ICPC which is usually used in primary care facilities, and is not officially recognized in Bulgaria.
Attitude to eHealth
Only 17.7% of the physicians state that they know the principles of eHealth. Nevertheless, 21.8% consider that the country is ready for the implementation of eHealth. There cannot be another interpretation of this result except that the physicians do not know the principles of eHealth. The majority (74.5%) think that the use of personal electronic health card (PEHC) will improve the healthcare organization and the quality of health care. The content of the PEHC, as chosen by the respondents, should contain the full electronic health record (91.5%), health insurance data (69%), patient demographic data (59.4%) and data about the last episode of care (50.2%). All answers are included within the "full electronic health record". If we are to implement eHealth, the medical professionals should be aware about the structure and the content of the electronic health records.
DISCUSSION
The high positive attitude to IT (97%) can be taken as a prerequisite for the success of the implementation of eHealth.
The high relative ratio (91.9%) of those, who recognize the necessity of using computers in the daily medical practice can be considered as a promising prerequisite, and a necessary condition for the implementation of eHealth. On the other hand, 8.1% of the responders do not understand the advantages of the computerization of the medical practice. This requires that they should be trained accordingly.
The availability of a single computer in the clinic is not enough. The lack of computers is a fact that concerns almost all healthcare organizations in the country. However, the implementation of eHealth should start with the installation of computers and computer networks, followed by an adequate education of the medical staff.
The results of the study allow us to claim that our physicians have only basic computer literacy. Having in mind that basic computer literacy cannot be considered as experience in using computers, we can conclude, that only 23-25% of the participants in the study have enough experience to use computers. i.e. the majority do not have adequate knowledge and skills to use computers in their daily medical practice.
The results of the study show that Bulgarian physicians are not quite acquainted with the issues of the electronic health records, security, privacy, confidentiality and legal issues, standardization of medical data presentation and they do not know the principles of eHealth. As these are all issues within the domain of health informatics, we would suggest that our physicians need to gain knowledge of health informatics.
The government should take advantage of the stated willingness to gain knowledge in using computers along with the positive attitude of the clinicians to IT. The education must exceed the limits of basic computer literacy and to lead clinicians to the nature of health informatics. Thus they will be ready to face the forthcoming quality change of the medical practice provoked by the implementation of eHealth.
Considering the need for education in health informatics, a basic tuition program was developed. The course can be presented both to medical students and physicians.
The main areas covered by the course could be summarized as follows:
❖ Hardware and software (including computer systems, networks, communications, software engineering);
❖ Basics of health informatics (including standards, coding, classification, quality assessment, medical data security);
❖ Information systems in medicine (including data bases and medical information systems, electronic health records systems, hospital information systems, knowledge bases, decision support systems);
❖ Scientific and research methods in medicine (including biostatistics, probability theory, scientific methods in medicine);
❖ Biosignals and medical images.
CONCLUSIONS
The results of the study, carried out among the physicians in Bulgaria present the necessity of education -basic and continuous -in the field of biomedical and health informatics as one of the most important prerequisites for the successful implementation of eHealth.
To fill in the gap in the education of medical specialists, health informatics must be presented to them as early as possible in their career i.e. as soon as they enroll as students of medicine.
